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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a 
high-performance optical article which is not degraded 
in performance, such as anti reflection property, 
weatherability, wear resistance and impact resistance, 
in spite of a change in various conditions, such as use 
purposes, use environment and kinds of base materials. 

SOLUTION: This optical article has the base material 
consisting of a synthetic resin, a hard coating layer 
consisting of an org. silicon compd. formed on the base 
material and many layers of antireflection films formed 
thereon. The first layer of these antireflection films 
comprises a layer consisting essentially of titanium 
oxide or zirconium oxide, the second layer comprises a 
layer consisting essentially of silicon oxide, the third 
layer comprises a layer consisting essentially of 
titanium oxide or zirconium oxide and the fourth layer 
comprises a layer consisting essentially of silicon oxide. 
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* xy ^ y ;vy~ b"7*c* (3 - * by"* 

KffiJlrt<Da«S: 7 0«M»P*fcU 1 • 0X10 

ftlJI Si0 2 GB0f*l. 4 7) 0. 
0 7 A , 

10 121 T i 0 2 (JBtFf*2. 3 0) Sr^WRWO. 

0 5 A , 

S3! Si0 2 (JB*f*l. 4 7) «r#*W0WO. 

1 0 A, 

141 Ti0 2 (JBW*2. 3 0) ^MHO. 
5 0 A . 

»5i SiO. <B0T*1. 4 7) Sr**WBW0. 

2 4 A. 

[00 4 7] Ate, Rtf (Of«S-C, 5 3 0nmH 

[Jt«E«9] m-^D^v^y^-h^^ 
x^y h-;Vr h7^rX (S-^/^^h^Pt 6 ^ 

WIS £ v y SrJPJKW-fk L fc^- K = — h Srlfi 

«^Jirttf>*fiS*r 7 0«teJ&P*kU ffi^aW. 0X10 

30 mim sio 2 (a*f*i. 47) fr^nwo. 

0 6 A, 

S21 ZrO. (JB*f*2. 0 0) £ft^WJBIJf£0. 

1 3 A , 

^31 SiO : (H*f*l. 4 7) ^ft^Wii^o. 
0 5 A. 

f4S ZrO : (JB#f*2. 0 0) Srft^tfjRffO. 

2 5 A, 

msm sio 2 (a*f*i. 47) &>t^wfliJ*o. 

2 4 A , 

40 -eaiLto 

[0 0 4 8] Ate, Rtt<0**C/»ft-C, 5 8 0 nmi:L 

[0 0 4 9] 
1^3] 



(10) 



ftffl¥ 10-123301 
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? ^7 v 9 


1 


2 


« » tt 


flffc W 5 


1 3 0 °C 


A 


A 


A 


n m m e 


loot: 


A 


A 


A 




9 0 °C 


A 


B 


A 


It t£ #J 8 


9 0 °C 


A 


B 


A 


IfcKM 9 


9 0 °C 


A 


A 


A 



[0 0 5 0] [Htt«7] v 5 v'^n 
4, 4' -vVym-F^ 4 -^W/h^f/V 
-3, 6-v^T-l, 8~t^yyft^ (7 5 
-9 0%) fe-€r^»l>K*«^«J (fi^*5«T) J: (Oft 

S£r7 0*KAPj|&U £E**S1. 0<10 5 torr(C 
&S*-e#*U, ?JP]£®J±5 0 0 V. »l«3 0m 
A. t y 6 /i A/ c m 2 (D^tt"C A r >f t > 

ft. 



3 o) *%^mmmo. 

4 7) zjt^mmo. 

3 0) 0. 

4 7) Srtt^ttRffo. 



SRI JB TiO : (®JFf*2. 

0 5 A. 

M2M SiO : (JH*f*l . 

1 0 A, 

1 31 T i Or (JB«T*2. 
5 0 X, 

141 S i O: («*f* 1 . 

2 4 X. 
-CAW Lfc 0 

[0 0 5 1 ] A Ktttf^'MKg-?. 5 3 0 nma 

[WHO] yy^P-^y;M^-4 ( 4' > r 
^y*>7*- hi:. ■l->;^-/h '<f/i'- 3, 6- >- 
^T-l, 8-t:^ ^/ft^ (7 5-9 0%) t 

^(n^mm^m m^its^xr) t^t^m-h^z 
K-^c-t-v h u n*&m\H<om.m$: i osc 



UftU BE**s i . 0 > 1 0 5 t o r r rufciS^tlMS 

^11 TiO z (BFr^2. 3 0) ^^^W^/?0. 
20 0 5 A . 

»2« Si0 2 (JB*T*1. 4 7) £#3&ttIKJ*0. 

1 0 A, 

^31 Ti0 2 (a*f*2. 3 0) £*^lftBIJ¥0. 
5 0 A, 

141 S i 0 2 (B*f*l. 4 7) Sr**W«W0. 

2 4 A, 

[0 0 5 2] AH, Kf|-0> t t''C.4fcA'T\ 5 3 0 nmtl 
fc. J: 5 C LT#f)^fc*fftp p p^ttM»^^ 
30 ^4(C^Lfc 0 

[Jfcttfcll 1] v j v^d^^v;M^>-4, 4' -v : 
^yyT^hh 4-^^/F^f/^3, 6-v : 
^-T-l, 8-t^^>yft^ (7 5-9 0%) t 
^(OJ^tK^^ (1M5»T) b<nit&mfrbt£Z> 

&f8.mmmfo<n±{^ t y = > ^ > y ^^^p 

APflftU JE*?^ 1 . 0 > 1 0 6 t o r r 

40 L3t^, ai»«^e>nfi»c, 

iii sio 2 (aiff*i. \7) zft^ftimmo. 

0 7 A s 

i2i t i o 2 mmm2. 30) t*?«i)wo. 

0 5 A , 

131 S i 0 2 (JB*f*l. 17) Srrt^WKJSO. 

1 0 A, 

141 T i 0 2 (B#r^2. 3 0) *r**«J«W0. 
5 0 A, 

151 Si0 2 (B*f*l. 4 7) Sr^WBWO. 
50 2 4 A , 



(11) 



1 0- 1 2 3 3 0 1 
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[0 0 5 3] Ate, KWO'piMKfi-C, 5 8 0 nma 

[itttW 12] v'i/:^P^>7M?y-4, 4' 
>fVi/7*- h£, 4 -^fV^irf k^/W- 3, 6-v- 
^T-l, 8 -3"^ (75 — 90%) 

^(dj^tk^^ m&ms&T) k(Dft^«^e>*s 

JjPjlSU HiJjfi* 1 . 0 > 1 0 6 t o r r MfcS*-C#MS 
S i 0 2 (JSJFf* 1 . 
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Hi 

0 6 A, 
S2f 
13-1, 
B3I 
0 5 A, 
IMS 
2 5 X. 
B5JI 
2 4 A, 

[0 0 5 4] A te, KtfOfp^iKS-C, 5 8 0 nmi:l 

i i (c^L/c 0 



4 7) £*^WJBiJ¥0. 

Zr0 2 (JB*f*2. 0 0) ^^fWiffO. 

Si0 2 (JB*f*l- 4 7) t36*ttWO. 

ZrO z (JEW* 2. 0 0) Sr^WBWO. 

SiQ 2 (B0r*l. 4 7) SrJt^WMffO. 



* C^JfEWI 8 D ^v ^P^^rv /V^ ^^-4, 4' -vW 
Vv'T*— hi:, 4-7«/W*^h^^/^-3, 
T-l, 8-t^?>'v : ft^ (7 5-9 0%) ir -t 

riWMiat*<o±^, > y a > «flgir ^> y 

K— -Mc-fc * h Ls I^Srt^tSS: 7 OSdJP 
?RU i . o > 1 0 6 t o r r <£fc 

10 U AP3^m/i5 0 0V, MI«3 0mA, ^^VSSffi 
5/iA/c m 2 (O^fri? A r >f tr— A ^ y — ~ 
0#BSrttfe*, I^C^Wtyt-^Ty 

* hSrfri stt-fiw^iijJc. 

f IS TiO. («JFf*2. 3 0) £#^W«*0. 

0 5 A, 

f 21 SrO. (B*f*l. 4 7) Zft^ttimmO. 

1 OA, 

S3S TiO ? (JB#r*2. 3 0) &#^«BSJS0. 
5 0 A, 

20 SrO, <«*T*1. 4 7) t**»W0. 

2 4 A, 

[0 0 5 5] AJ2, K»h<D«p^ft*T?, 5 3 0 nmiL 

1 2(C*Lfco 
[0 0 5 6] 
[^4] 





7 *7 "/ 9 






« * ^ 


^ *fe « 7 


1 0 0 °C 


A 


A 


A 


it IS W 10 


9 0 °C 


A 


B 


A 


It « M 1 1 


9 or 


A 


B 


A 


m m m s 


1 3 0°C 


A 


A 


A 



[0 0 5 7] 

mm®.. h*m&. ttXAttu so 



it, »ff»ttic«H. «**ttffl*#, «fflai«iicjiffl 

[0 0 5 8] Stt. |g«w^X(0»^ sarr^M- 
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1 0 1 2 3 3 0 1 
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[00 59] *DXT, BB&W>X<£>4&£-, W>Xg<$:0 
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[ESI 3 ] l:bt!5iiaj3cD^)tR«^'tt^*Lfclll-t , *>So 

[141 ^lfiW2t0^3tS**#*MtSr*Lfcigt?*)5. 

[EI 5] HJS^J3(^^S«* ! l#'t4Sr^Lfcl2|-Cfc2> <> 

[H 6 ] JfctfcM 6 <7>##R****Hi L fcH-CfcS. 

[ei 7] mmm4<DftftK*im&&$:mLtim-?&>z>o 

[19] Jt(Rf!l9<0^j|f:RJH**MtS:^LfcH-e*>5o 
[Ell 0] 3l*m<a##KW*#tt«T*L;fcB-C*> 

-So 

[Ull] Jfclfcm 2©^3tR*t**Ht*^bfcia-C*> 

•So 

[112] gtElt«8^3feS***«H48r*bfcia-e*> 

-So 



[HI] 



[0 2] 



S i o >* 
TiO.I 
S I O iM 
T i O iff 

' v — K 3 - hi 



500. 550. 600. 

WAVE LENGTH (NM) 



(13) 



4$f$¥l 0 1 2 3 3 0 1 




[04 J 

io.o | 1 1 

9.0 

6.0 — — 

7.o -4 




360. 450. 500. 550. 600 650. 700. 750. 600. 

WAVE LENGTH <NM) 



(14) 



4SPfl¥ 1 0 1 2 3 3 0 1 




[H6] 



380. 450. 500. SSO. 600. 650. 700. 750. 800. 

WAVE LENGTH (NM) 



(15) 



4$fJfi¥ 1 0 - 1 2 3 3 0 1 




[18] 

































































































































7" 



































380. 450. 500. 550. 600. 6S0 . 700. 750. 600. 

WAVE LENGTH <NM) 



(16) *5M1B¥ 1 0 1 2 3 3 0 1 

[H9] 

10.0 I ) f f 1 1 1 i . 




450. 300. 550. 600. 650. 700. 750- 

WAVE LENGTH <NM) 



imi o] 

10.0 f 1 1 

9.0 

8.0 " — 

7.0 

6.0 — 



~ 5.0 




380. 450. 500. 550. 600. 650. 700. 750. 900. 

WAVE LENGTH <NM) 



(17) 
[011] 



*HiH¥ 1 0 1 2 3 3 0 1 




[II 2] 



380. 450. 500. 550. 600. 650. 700. 750. 800. 

WAVE LENGTH (NM) 



(si) int. ci. 6 mwm^ f I 

G 0 2 B 1/10 C0 8L 75/00 

// C 0 8 L 75/00 G 0 2 B 1/10 Z 



